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(57)Abstract: 

PURPOSE: To control the speed of a motor in a desirable 
state even when the inertia of a load machine changes with 
highspeed responsiveness and without causing any 
mechanical vibration. 

CONSTITUTION: A first torque signal and compensating 
torque signal are respectively obtained by means of a first 
speed control circuit 1 6 and compensating torque 
computing circuit 14 and a third torque signal is obtained by 
subtracting the compensating torque signal from the first 
torque signal. A motor simulating circuit 13 which inputs a 
signal, obtained by subtracting a simulating transmission 
torque signal from the third torque signal outputs a first 
simulating speed signal and a load machine simulating circuit 
9 which inputs the simulating transmission torque signal 
outputs a second speed signal. Then a torque transmitting 
mechanism simulating circuit 10 outputs the simulating 
transmission torque signal from the first simulating speed 
signal and second speed signal. In addition, a torque 
command signal is outputted by adding a second torque 

signal outputted from a second speed control circuit 8 and the third torque signal and the torque of 
a motor is controlled based on the torque command signal. 
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G05B 1 7/02 



(57)CJf#mf*a)^ffl] 

^^^^=^jrj\-t)^h>om2(ommmmm^t(Dmmm^^AtiLxmmmmm\^)i'^m^^iii:f3 

SSS^^'^i^'^"^^i^^**^^^^^^'^^^2(Dil^m-^<!:$JlDmL$'i(cmBmftma)||^(7> 

^nim^^ApLxmtmmm(Dmf^.(Di^Lmm^i3mtmmm'^m^^z1ciLxmm<D^t^ 

521il.f ^^^^ ^^^M<»h;^^;•^^#IS7b^.^^DMi»h;^^II^^MIB^1 

5?^i!^^^^^'^''="^^''^'^^^^^^^'^'^^^^''''^=^^^S-^l-<*^^'^HtlSBffi 

lBH;u^fiJ^|§^fiJ^-r^C<!:^!t$^i:Lfc«St);^<7)iISSt/fiSfiJ^40^ao 

<7)>r:^-v-vl5]^lM#(c»oaNrfjfBM1^h;u^;1l^^|g(D>yV>$^iE-r'5)V^>1^iE^®^fii 

[IS£II4] BUbB«»^^t-*;UA^'^,(D||1 CD+MMilJtm-^<hMSBS»I^CD|||^(7)il^11-^<t(75 

(o^-)--ly^'m^m^lzm^l^xmnmmHl^<pmM.^^<D¥-(:y^mJE^^^-(lymJE^m^i!^ 
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(7)'r^-v^iHi^fi^i-soaNrMiBMtti^jg;ii^¥iS(Dy-r>$i^jEr-5y'r>i^iE^is^M^ 

[0001] 
[0002] 

[ooo3]*fc, 5o\t^ui}^i^a>mm^^m^coM*tmmm^ commmmm-^cmmmi (D^f^^m 
^^izi'ff$.Lxi^^)(o/^tcomm:m^'^thts^^tzisb(Dmnm. 51 itmmm^m-^(SiM*tmw}m^ 

ESS. 52i*MiBiii (oh)y<7m^^^*^z&'5^mt&m^m(ommmJ^m^a,A^mt^r^mm^m 
mmm. 54itmm^mim^coAtmmmA<om^mm-^(oMt(Dmmm^^w^tzi^(omu^. 53 
itmw^m54xmu^^fzmtmmmmm^aiAtmm^(Dmm(Dmf^coMtoimmm^((oA-M 
iz^'^^m2(ohji.<7m^T2*^tiits-t^m2(D^mummm. ssiiiii (7>h;u':7«-^Ti*i:M2<7)h 

^ooo4mlzmmommz'Dl^xmBM^^oMt)^h,^mm%m^coM*f)^Atsts^^tmu^5o 

M*-coA )^^^>k^/^x^tifim§iLxm^ o)hji^^m^T)*^thtir^o mm^^mm^52it. m 
(Dxh^j. fjiBmi (D\-j[^^im^T)*^xtiLxm^Lmmmf^m^a>A^tiitir^o z(omm^5o. 

mi (DjS^flJ^lHlSSSI . ^Ml^^IMIE]|^S527!)^t>J^)c^[£l£&l^i^(C*^L^r^MiiJgfi■^a)A A^il^ 

is^im^cdmiziM^iit^^^'^izmm^ti^o 

[0005]_z:^7>l^K^(col^TJi^T(z|^fcBJ-ri>„ JSJt<^«^coM*^^^-5,<i:. tlMii^m-^coA <!:i$ 

m^^i-E^(oM*t(Dmiz^f^(DrHt)<±c^. zom-^. mmmmm^coA i3<mm^^m^<oM*<k 
^)=bmi^mizitm%^5o<oi^tix^^mm^<^m^(oM*tmmmmm^coAt(DMm{o,m -« 
A )j*iEa>M^5FL. ^;KA<mi (DiiJt$ij^ieii^5i ^zisl^x^'^>k^,^ x^:bmm^'^^^x%^cr>h)l^ 
<7is^T^*^tiit^^^o ^(om^(OhJU<7im^^T^*it-y^xlthJl^<7mmmm5^zm^^^^HxmW}m 

'^umr^j)<.mmiziE(Dmxmmmmmm2{zxti^H^(Dxmm^mm^(oA\tmm^ti. 
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[0006]-:^. mmm^ itH\^<pmm^m2^iftLxn^mm3^mwiU ^i^^t^i^4\tmw}m^ 

1^53(iHfriBIIMii^ft^coA .i:nSL^#t;||iiJgfi#(oM <!:a)(iMfl-^((oA -coM )^tb^jyV> 
ia-^^i^figf 'S))LTm2<Dh;u^fm-^T2*$aj:b-r'&o K;u^$iJi^nin]S§5iiz(X»m2<7)h;u-i7m-§-T2* 

fe^Ti*^JaE§l55iCcfcoT*pa:LTh;u^m^m-^TM*${di:^DLrLN^„h;U'j7$il!apisIS&5(*z<Dh 

ai:^-efe'&1iM^fe-^coA t^Vil^^t^m^f^m^uyM t(Dim^{coA -COM )(iiE(7)fit$^L, CI 

^(o\-)\.<?n^im^TM*iznQ;^h>ti^<Dxmw}^-} izisiLxmm-r^(DxmM!^m^(oM itmm^ 

Ste-§-coAf^ia'ft<oitfC^i$^te-^toM tj^mmm^M^caA ckU^,JlL\B#|Zld:}MffS54(7)i±i:^-e 
fc-S^IMii^ft-^coA «i:^SL^#t;||itJgfM-^toM ,l:(DiiM(a)A -coM )l*m<^M^^L. 
2(DiiJt ^j^Iil j^53T'J±0lJ»^^iii|ii^;Kr l|2<D H;i''^{i-^T2*^a :^ t-'S o 

^-r:?P':/':7iiii?fe^o ^m4'.m30(D^^tmcw^x7r:^Htzij<Ditm-iL<itmm^<i:t(D^ 

Tix-To lH)lll(cfcl^T. 56ii^$|iAN^>(DiiSli^«-§-eM*<h*I^jiaiM-§-eA,t(7)iB^m-^^ai:tit- 

^fcarxDMms. s7\ti^imm^m^eM*tmmi^Lmm^eAt<DimmiM^m*-QA){zm^^m^ o 
^f^mmm^a)^*^tiits■t:^m^(Di^Lmmmm^. 58{tm^(D\-Jl.<7m^T^*^At^LxmmilLm 
i^^QA^tatii-^mu^mmmm. 58altm^(DhJu<?m^^^*lz&'^^mmm<Dmm^mm^(o 

A^^^^«^^S.58b(i«ib^(D^IMii^fi^coAlzS-^^^r«i!Ji^^D^I^^ia^S■^eA^<^^m^^ 

■r^iiSii^l^ttiS, 59(i^Mi4«^l-^eA<!rl|jiS{i^eM,}:(7)iiMm-§-(eA-eM)^tli:^DT'?)fc 
^^<0;mms,60i*^M<4aft^eA,tll<4a«#eM<t(7)iiM«-^(eA-eM)ic»o'tNTm2(Dig^ 

fe-^co2*^m;']-r^yii6cDm2(7)iisfij^[iis&. ei itm&mm^(oAtm2(Dmmm^-oi2*t^m 
^oo^oy^^zm3^(Dmmz^l^xmBM■t^o n$P7^)^f>^4a^g^fi^eM*;^)<A:^3^tt'§>«^^4a^t^ 

fi-^eM*(i;MS:^56i::fcLNrs tlMMfi-^eAiCckoTM^^ti. <i^ft-^(eM*-eA)7!)<l±j;»3^ti. 
-So v-(Di4ajg^fg-^eM*^tiM{iafM-§-eA,h(Dii^«-§-(eM*— eA)ii||i (Diia$iJ^ 

»f SOIcfcLxrliMii^iM-^coAlCcfcoTM^^tl. 1^1 a)Jg^iI-§-o)l*<l:^MiiJt<I-^coA(i:(Diii 

Mk;5-(coi*-(oA)7!)<£±i;^^tL'So Hi (Dig^fij^[Hiss5i (Dmm.m^oi^*tmmmmm^<x>A 
toimmiE^{(o^*—(oA)^^-(>k^,-lx]±.mmmLxm^(DhJu^m^^^*^tiitsT^o ^m^mm. 
^m8<Dm^^58ait. mmm-i tHi.<7mm^m2t^mmm3<03'D(D^-^-iy^'^'^ULfz^ 
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M*izit'iitr^j:^iz%m^H^o zHizjzi). m (Dmmmm\BiWz^r^xmmm(Dm^tmzitm 
t^^<m^^H^t)K M^&^tj:mw]m<Diim(Dmmmt:i(omT(oiiimpim\simz^'ox^^tj:t>^ 

•So 

[001 1 l:l<Dmmz'Dl^x^>^T^zmBM■t^o mmi^Lmm^QA 7^)<^4E^i<^m■^0M♦J:y^,^itLTl^-^) 
f^izimM^56Xih:f]^^^i^imi^^m^dM*tmmi^Lmm^QAt<Dimmn^m* -QA)\tiE 
cDfit^TTL. zM<m^ ommmm^m57x^^>kp^ ■^j±^jiii|ii^;h,rigi <Digjt«^(oi*^th 
:hr^o ^aym^ (r>mfkm■^(o^*^tmM^50lzi6l^x . mmmJ^m^oyAxmM^^^mm^(co^* 

-(oA)^ihtlt■^o:l(Dm^(D^f^im^(o^*tmmmf&m■^(i>At(Dimmn■^ico^*-(^iA)^tm 
f^mm^m5^x^^>k^^xbtmmm^^xm^(DhJl^om^T^*^tii:hr^o:l<Dm^<D^Jl^<pm 

^T^*{t-y^xlthJl^<7mm\Bimzm1^!^^^xmw}m^ ^mmr^iiK mmzmmmmm^macD 

^L. ^(DmmMmim^(oAitm^^^58bxm^A^^. m* -qa )izmjtLtziiLm.m-^^iE<DyjfS\ 

izihtir^(oxmm^mm^eAititLmvi^m^eM*izy5.n<. 

[ooi2]i^ic. mmi^Lmm^BA t<i^Lmmi^m^eM*^^)tm^xl^^m^z^tmu^56xttitl^Jtl 

^itLm.^^'^m^QM*tmmiiLmm^BAt(Dimmm^(m* -eA)iiMcDM$*L. :zM<m^(oiiL 

mmm^m7x'f^>kp^xitmmm^^xm■\(D^f^m■^o>u^tiitir^oZ(Dm^<Dmm.m^^ 

^*ltm%^5o^z^l^x. mmmmm^(oAymwi^i^m^m^co^*-<i>A)^iiitsr^o za>m^ <r> 

ji^^5-^co1*<ttIMil^te-^(oA«!:C7>ilMte-^((o1*— coAXiHl O^ilJgflJ^lHlSSSI T?y-r>kv1 T? 

itmm^^^^xm^<r>h}i^om^T\*'^\htir^.:L(Dm^(Dy•}i^om^T^Mt-y5x\th)vo^^^^ 
n^\zm^^^xm.m\m ^umrw. m^\z^mmnm^^5Q(Dm'Am^sB\zn.<Dm.x^^ 
■^^^o vt-ox. m^Am58B(Dtiitixh^mmi^jkm-^aiAitM.<Dm^7jkL. :i(Dmmi^f^m'^(oAit 
m^Am58bxm^7^^ti. m* -oa )lzn^tLtz^m.m^^n.<Dy5\^^ztiiti-r^<Dxmmi^Lmm^Q 

[001 3]-:^. ^mi^Lmim^eA^tmMm59^z^l^x9\'U^'^t.-m^mm^eMlzJ:■^xmM^^m 
^is^iQA-QMWiiiti^H.mmitLmm^eAt^u^^tymi^Lmm^QMt(Dm^m^(QA-emt 
mz<oi^immm\B^molz^l^x^^>kp2xitmmmtstl. m2<D&mm^(o2*A^ttiti^H^, 
m2a)ii^fg^co2*(*iitA£isjt<7)fS]±^ge^<tLr. Dm^QA \z-^\,^xm^mn^iiiAtmm.\^ 
fzik. Mm^62(cfcL^-c<iaigJ^^t±J^1 9t^i^comi^^t:mmm.m^(oMvmnLx((o2*+(oA 

■^(oM tommim^ioiA -COM )t<D^^mMr^o'Xizm2(Dmf^mmmm53itmtim2(omm. 
is^^2*t.mtmmmmm^(oA t^vm.^-^t.^m&mm^coM to)im^m^((i>A -©m )t^iim 

^^tJ^)cL.a^N*^gL(D^^|^^^^l-§■^f^J^■r>&)LTM2(7)h;^':7fi-^T2*^ai;^)■r'i)o 

[001 ^^\-)\^'pumm^^\t:L(D%z(r>h)i.om^T2Mz'^'oxmMm ^»lt. mmm omm 
^^5-^coM^tIMii^tef■cDAlcii^^t^1+-g,c<!:^,WHgT*fe•5A^3i^^tlcB#KA<A^A^-S(D 
tz^^zmtm2(DhJl^<7im^T2*^zm%^m^ohJl^<7m^T^*^mu$ls55^z^^xmmLxhJu<pm 
^im^TM^^mtiLxi^^o hJl^<7mmm^5^tz:(DhJl^<7mi^m^TM*lz&^l^xmwim ^^um 
■r^o ^(DJ:o^zLxmwim^ (r>ikm:f}<m.itLxi,m3oiz^Ltz<Dt\s\mizmm^(DiiLm\tmmi^ 
mm-^^izi^m-ir^<i^oizmm^n^o 

[0015] 

[J§BJA<fi?;*Lcfc3«!:^^iss]S30(c:^Lfc^^e^cDm^^J^<Di^^$|J^^Slcfcl^T(d;.i$s^g^ 

^ijt^) \tm20)mmmmw<D^^:^xmmii<x^^(ox\ i^m^^^m^tmrnma^^mmtam 
^t^tmL't(Dim^i3m<i^-r^<i:^iz%m^^mmdiy^—\^y<-j<pmm^^jtE 

-S-f :^— v-\'JA tLX'E-rJUitLXl^^OX. m^i^xy^—zfj\^-^n7nyhT—2xlz^t>ti^7n—)l^ 
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[001 emtz. m3nz7jkLtz'i)t^<Dmw}m(DiiLmmmmm.{zisi^xit. i^Lm^^'^mmzM-t^ft 

mwi^(D^f^ummm(Dm'^tmmiz. mmmit^'&±\f^fztbizm'i (Di^LmMmm^^^xsm 
1 (omf^mmm^(D¥>(>^±iftz^). i±m^^'^m^(DiLib±m^m<Lfz^)^^tm^i3mw}^ 

lztd:-:>XL^otl^^mm!^t>^^'otzo-^tz. 'y—'^(D^^ttj:tlz^'oxnn^m(D-(i—iy^i3<mt 

Lfzm'^iz.mmm'^^ji^(Dm^'p^i^%\m^^(D¥^>^mmr^mmt<ts:i^tzi^izjt^ 
A^mtLfzmmt)^^'^^iztji'ofz^j-t^m'^t<h^ti^^mm^.=^^':>fzo-^fz.vt^^ 
m^wtmmmthji^<pmmmmtnmmmt^'^uuzmtd:^^-r-iy^tLx=Ey')i.itLxi^tz 
<DX\ ^(D>f-f—iy^r<ommm^i^6b^m'^^z^tm'^m^Mun^n^d:l^. wc^o^mmmti^^t)'^ 
<omm^-t^!ii-^i3<h^).m^mtk^izmm'^mr^ti^^mmt)^^'otzo 
^oo^7]z.(DmM^tt^ti^^mm!^.^m^i-^tzlsb\ztj:^nfzt(Dxh^).nut>^^o^ 
"pitmin^mmzM-r^mmjt^^^m^^tttiz^ ^mmm^m^^t-r. tj^-DM^mmo^-ci- 
—iy^'ti^mtLxtmmcDjt^m^ibti^mmm<Dmf&n,i^xsiiLmmm^m^m^^t^ g ^tL 

Tl^^o ^fz. ^-)—iy^'<Dm(Dl&^t<mmmizX^^Z.t'^EmtLXl^^o 



m^mmm^^t. mm-i o>mmmm^^t^h>(om^ (0hJv<7m^^tm^&mw}mizmm^Mi-ji'<7B 

mmm0mmmm\-)\^<7^7jkrmmBm\-)iC'm^t(Dimmm^^xttLxmum^(Dmm'^mm 
^^tii:hr^mw}m=E^^ji^t. mtmrnBrnhji-^m^^A ti Lxmt^mmmizmuhji^^pmmm 
m^itLxmm^H^n^mm<Dmmmfk^7rs^m2(Dmm^f^m^^iii±ii-^n.^mm=^^ji^ 

toimm'^xtiLxmtmmBmhj\^<7m^'^Hitit^\-)i^<pBmmm'^'fj[^t.mimmm=E^ 
ji^i3^ih(Dm^(Dmmm:mm^tmumm^(Dmm(D^mm^t<Dmmim^^A:hLxm2(Dh)i^<7 
im^'^ihtsr^mzcDmm.pm^mt. mt^m^ (D&mum^m^h>(r>m'i<Dhj\^<7m^tmsim2. 
cDm!^p\m^m^h,(Dm2(Dhji^<7m-^tmuMm^'&xtiLxmtmwim<omf^<Dmmm^t>^ 
mimmB^im^izi£jLxmm(Djt^n^^^-r^^'bizmtimMm(DH\^<p^mm-r^\-ji^^ 

f^^^<Dimmm^^AtiLxmm\-)i^^m^^Hitir^mm\-)i^<7mu^^^t. ^mz. c:(7)Mith 

l^tzmmm^lz^^xmn^mmm'E^J[^:^^tmt^\-Jl^'pmm^m^pmr^<i^^^zLfzt(Dx^^ 
[001 9m2(Dmmizm^mmm(Dmj^jSLUiiLm.%^m'^mit. M^^i^oiiLmm^m^tmnwt 
(Dmmi^m^Tjkrm i (ommitLmm-^toimmim^'^A ti Lxm i (D^mm^^mttr^m-i (dh 

<Dmm^mm^t(Dmmm^^AttLxmB&m'i<Dmm^mm^ii^ms&itLmin'^m^iznLxm 
w.coft^f\m^mr^^o^zm^(DhJl.<7m^'^iiiti^^m'^ (ommmm^f^t. mtm^ <Dmmu 
m^m^i^om'i(D[-ji^<7m^tmummmizmm^H^hji^<pBmmm<DBmh)i^<7^7jkrm 
Bmhji^<7iE^t(ommm^^AtiLxmtm^mmmmm^tm^ (DrnmitLmm^^tati^^ 
mwim=E^ji^t. mmnmi^mhji^'^^m^^xtiLx. mummmzmtihju<?mmmn'&-ftLxm 



[0018] 
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[0020] 
[0021] 
[0022] 

ioo23m3(Dmmizm^mmm(Dm^mmmm.it. mm^^E^ji^^^i^omi (Dmmi&mm^t 
Mmm(om^.(omf^iB^ta)immm^'^AtiLX'<-r—iy-^m^m^^ihti-r^^i-—i^^m^^ 
^9it.z(D^i--iy^m^^mi3^ib(D^i--^^^^m^m^iz&':$i^xmmHi.<7^u^^<o¥^>^ 
^iEr^f-(>miE^^^^mxtz=b(Dxh^o 

^oo24m4(omBM^zm^mW}m<omm.:s^.xsi^L^pmmm.lt. mm^^e^ji^t^i^om-i omm^M 
^iw^tmmm(Dmm<Dmmm^t<Dimmn-^'^xt}Lx^i--iy^mmm-^^iiitir^^i--iy 

"f^iy^miE-r^Y-c^miE^m^m^tztcDx^^o 

ioo25m5(OMBMizm^mmm(DmmRTSi^mum'^mit. m»^^7^;uA^^<z)mi (r>mm^ 
f^is^tn^mm=E-r)i^t)^ih(om2<Dmmi^mM^(Dmmim^'^xtiLxmmh)v<7m^^thtt-r 

u^^fi^^(ommhj\.<?is^tiz&':5i^xmtmmm'E^^ji^ji\th)L^'yum^m^p\m 

ioo26m6(DmMizm^mmm(Dmmjkisi^Lmum^mit. mmm=^y'ji^t^h><Dm^ ommm 
fSiim^tmmm(DmmcDmmm^t<7)mmm^^xtiLx-(-j-—iy^m^m^=^tii:hr^^-r—i^ 
^^^^^^t.z<D^i--iy^\5\^^^^i3^i^(D^i--iy^m^m^\zmr5i^xmtEmmi^mmu^ 
^^<D^^>^mxEr^f-(>miE^m^m^fzij<oxh^o 

[0027] 

^i^m^zom^(Dmmizm^mwim(Dmmmmmm^z^l^x^ mmm^E'fMtm'i <r>mj^mm^ 

lSA^f>(Dm1(Dh;^^lM■^<^«»^^-f$3^$;K^h;^':7ail*l1«(D^^M^EM 

^^ii^^\-j\-<7m^^_AtiLxmmmizh)i^<pBimmn^iri-Lxmm^^^n^mm<Dmmmj^^ 
7r^rm2_cDmmmmm^^ihti^^. ^tz. hJl^<7Bm^m=^^Mtmmm=E^)l^t3^ihcom^<Dm: 
m^mim^tn^mM=Eyji^t)^i^(Dm2(Dmm^f^m^t<Dimm^xtiLxmmmmhj[^<7m-^'^ 
^tit-jbo ^tz. Mi»H>'K7;•^^#lSliB^II5mM^T■*;^A^«=>a)m1 (Dmmmi^m^tmunmm 
^=^-r)i^i3^i^<Dm2(Dmmm]§.m^<Dmmm^^AtiLxmmHi.<7m-^t:ihti-r^o^tzs:i<Dm 

^oo28lz(Dm2(DmM^zm^mwim(omJ^Mi^Lmpmmm:lz^sl^x. m^(Di^Lmum^mt 
nm^i^oi^m^^^iM^tmmmmMmi±m^7Jkrm^(Dmmi^Lmm^t(Dimmm^^xtsLx 

^te#<^HitiBmijj^(7)itMiiJt^^^m 1 (omm^mm^t<Dimmm^^xtiLxmum i 
mi^Lmm^t)^muiiLmm^m^izi(iLx¥nm<Dm^n^^mr^^oizmTOH\^<pm^^mtir 
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i^Lmm^t<DMmm^^At^Lxm2<o^m.m^^tht^■t^o'^tzm2(Dmi^um^mtmum^ 
(Dmm^mm^tmtm2<oitLmum^m^h>0m2<Dmmm^t^iMUL^ih{zm!umwi^M<Dm 
m(Dmmm^'^muLtzmmm^'^xtiLxm2(ohJi^^m^'^iiiti-r^o ^tz. i-jv<7mm^mt 
mtim^(D':q^mm^$^t)^i^com'i<DhJi^<?m^tmum2(Dmjkmm^mt^ib<Dm2o 
^tommE^^xtlLxm^mmm(Dmw.coitmim^■t)mui^Lmi^^m^^z>^Lxmm(D^t^ 

f}^ih<Dm^<Dmmm^^m^tmtEnmmm=^^)\^t)^i^<Dm2<Dmmm.f^m^(Dm^m^'^xtsL 

[0030] 
[0031] 
[0032] 

[0034]C(7>m4CD|^BJ(C^^«^fi^(Dit^J^U:{i«tlJ^^P^«|Cfcl^T.-f^-V-vl^l^^lS(im 

mw^=E^)\fi3'^i^(om^<Dmm^mm^tmmm<Dmno>^m.m^t(ommm^'^xti\^x-(^)-- 

[oo35]z<7)m5<D^B^ic^^mib^(Di$jt:Ri/^4efij^^aicfciNr,iiMh;u^;-^i[^is(im 
m^=E^)\^t^i6o%^ommmmm^tm%Enmmm=^'f)i^i3^ih(D%2(Dmm^^m^(Dmmn 
^'^KM.x^mh)vom^^\i^ti^^o■^fzAm^m.^m.^m%mm^=E^)\^t^^(Dn^m^ 
m^m\m^tmunm^u=E^)i^t-^io(Dm2<Dm:m^mm^ommm^'^Kti\^x^m=^^m^ 

[0036]C(D||6(Df|BJ[Z^^mi!)^(7)iI^S.O^<im*J^^Ml^fct^T. vA'P^^ISfi* 

m^=^^)vt'^i^<D%A(Dii^m'&ikm^tmwi^(omn^(Dmmm^t<Dmmm^'^Kti\.x^±- 
^m^\zm':5i^xm^mmmmmk<o^-(>^mjE^^o 

[0037] 

^mmmmmm^. 

n^xm^^tzt(D{tm-=hL<itmm^d:=b(D^7rsro-)7itmm^'^m^aiM * tmioimmmm. 

i6ANt,tB_:ti^tttcmi<Dh;u^fi-^Ti * *^bf^^!ia)M^Ih;^^;1I^IHli^S14(Di^i:tlTc^Ml:rm3 

<Dh)\.<pm^T3 ♦ ^thti^^mn^. 1 8itn3(Dhji^'ym^T3 * .t^iziitDhyu^^sa^miiMiHi 
^-ioo^tatixh^mmmmhji'^pm^TFtoimmM^m * —TF)^thti^^^w.^. ^3{tmm 
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mmm^ 1 fj^^ihts^H^mmm^((oAA—a>Az)^AtiLxmmiEmHi^<7m-^TF^iiii3-r^hji^ 
^mH^^<7iE^^Tc^thti^J>mm\-Jl^o^u\B^^.7^tm^(Dmm^^m^a>A^ii}^h,mmm^o)m: 

ii^m^coM ^Mi:rilllfl^(a)A1-coM )^ai:tl-r'5M«^. Sliil^ii^CcoAI-coM )A<M'> 
t-^<fc3lcm2(7)h>'U^te-^T2*^t±J;bLT||Ji^m-^coM O^liMii^fl^coAl ICiEt^^-T-S.): 

3(Z^J|»t-^m2CDii^flJ^lHll^, 6l±||3(7)h;U'j7«-§-T3*<hm2(7)h;U^{i^T2*^^^LrH;U-i7 

[0039]^fc.m2(imifi^<th;^^^ES^t««!:Mi?f^MA^^,/J:^||^(7)^M^(7)^tJ^^^ 

^mwi3itimma>miz^'Dxmi^^^xi,^^=b(DtLxi^^o 

^u^te-^TF i:(7)ii^(T3*-TF ) fc«ib^(D'f :^-v-vJM a^^LrmMiiJtfi^a) 

A1^£ii;bt-^f8^^^, 102(*||1<D^t^i$Jtfi-^a)A1<!:m2<Dl^^i$Jt^l#a)A2<DMII(cDA1-co 

f^>0)ISc^^'i}t^<i^^)=t^mizt)^-oiEmiznUo:itt)<x^^o 

[0042]a4(iMilK;U^;1IS:[s]S&1 4CD:/P-V'^ElT:fe-5>„ I^HHlZfetNTI 04l*>^V>kcva)^|^ 
105(i»^^>tr>r>kCPOW^S, 106(i^lSII104a)tiJ:^<t«^§|105(Z)ili:^^^ff-r-SAD 

[oo43];:felcM4CD»f^lzoiNTi^BJ-r^o 4(±Ml<^mi (D4I^iiJg«^ 

A1<t||2a)^^ii^fe-^ci)A2<»:<7>te^fg-%(a)A1 -coA2)^y'l'>kCV. IS^^^V^kCP-etb^JW^"^ 

msLtzmm\-ji^j7im^Tc ^aitiL. mwjm'i<Dits^^mmr^mmmmm^^^3<Diiittxh^ 

n^(Dmmmmm^coAitnnm3(Dit^^mm-t^nnmmmm^m(othtix^^mz(Dm: 
M^mM-^o)A2ta)mmm-^{ioAi—(oA2)^m'p^-i±^z.tt)<vt^o 

M*-ioA^)^^^^>kv^xtmmmLxm^(DhJl^<7m■^T^*^liitir^i^M^X^^o 

iooA.6imQitm2(D^mmm\B}^8(Dya':j^mxh^o mmiz^sl^x.^08lt^^:ykV2<Dm^ 

im^T2*^tiiti-r^1}UM-^X^^o 

ioo47i:x\zm<Dmif\z'Di^xmi'^^mLts:tj<h>mBMr^om(Dm2(Dmmmm 

immm^(coA^ -COM )^>!r-f>kv2. li:J3^^V>ki2T-ii0iJ«:hMiilisLfch>'U'^«-^T2*^tii;^|-r'5>(D 
-e. nSLh;i'^7!)<*p*:>o/c^^-c-tmib«gi (Dit^toM <Dmm^J^m^coAi\zmvt-r^.i^'Dlz 
Umx^ho ni^m.<0^vlzm^(omf^^m\B\^^ 6IC cfeoTcoAi (icoM*icii^^t-r-i>ct-5(c^J^^ti'S*^ 

^$IJ?JlHll^(7)A::tJ$(coM*-coM )Tii^f<. (coA1-(oM)IZLfciifilCOlNTl5£0J-r-5)o IgKDiiM 

m}mx!t^ir^t^p,.n^j>mmmmm^<oA^it^mt^^m^(i>MMzn-ji7.y^ 

^tfe-^t^f'&o— 00)il^ill|fg-^(toA1-coM ),!:(coM*-coM )^Jt^Lfcii^, Btr#(D:^A^^J^ 
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<3&of-:^A<^M^^I^^^L(c<L^m2(Z)h;^'^7fi-^T2*A<^#^,;}^-S)o 

[0049]M2(^J:^l^lifi)c-r^c:<i:lcJ:oT. h;u^$iJ^lHlS&5l*aiJ!)^1 (OailtlMU^A^h^U'^^Jg^ 
^I■§■TM*lzai^^t-r^<fc3(c$^J^^|]T^^^o ffi3iE$lJ^[alS&1 1 3a)M^i:4iJ?)t(z-DLNT(i. ^J^(i\ Tag 
-9— 7t-CvX^A(DSira<t:iSlta)|||^J. ^-^m^tbllStt. 1 990^. P80~P85. PI SS-PI 55|C 

tit^^^o :l(ot^mmm^ (Dmms^m^oiM tmwimmmmm^ 3(Dm^<ommmmn^(oA^ {t- 

L «tMi?f^«*IMI5]SS9<Dai;tJcoA2li-SlL. i^^*i%m-§-coM*ANiiMi^^M3(7)||i$^it-^coL 
*T^(7)fEaKi^liiSSm^«-^coM*AN^jg2(7)tIMilJt«-^coA2^T-CD{Ea^^(C-ifet-'5oi^ 

[0051] 



kvi (S= +002==) 



[s- 



kcv+ kvi 



(if-.-) 



s+ 



kv, 



(1) 



[0052] 
[ife2] 



G VL 



k VI to 2 



J« [s 



f S + 



kvi 



(2) 



[0053]fc/-£L.a)S («ttg^JiJ^;Jg^|&. (oZ liS*ffiJ^;jKiS-^fey . ;:)J5e(DJ:9(ca^;K-§>. 

[0054] 

[1^3] 



Us = 



K 



(3) 



[0055] 



U>s 



1 +- 



(4) 



[0056]iC(1), j«:(2)|Z^L/c{Eii^ifeGVM, GVL(7>#Iia>^iJtl*.M1lK;U^;1lfflHlJ^14(Dy 
-r>kGV. kGPfccJ:lKlll<7)iiJgfiJ^lHl^l6<;)>b-V>kVl|::J:orJt<tr'#'S<7)-C. RlfMcDS^fi 

[oo57]c:cT% mmm<ommmm^mtm3oiz7jkUz^-^ik(ommm<Dmj^pm^m.tMmn 
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[0058] 

im] - 

Jm =1, Ju =1, Kr =0.5 (5) 

-f^kvi . m2(0j^mum^^(D^-(:ykV2. ki2$ie(5)(D<i;d(cig^Ltcii^-^-fey. m^itmm 

[0060] 

[iji6] 

k»,=0.28. kvj = l-l, k,a=0.055 (6) 

[0062] 

k»,=l.l, k»,=l.l, k 12=0.059 (7) 

[oo63]>j;(c. z<D^BM(DmmmcommMm^m<Diys.zLiy—iyB:ymm'^7jk-to mi (oi^mumm 

l^fcJ;i;m2CDiiJtMlHl£&(D>y^V>l*|tIiiE(DtJ£^(DSilJ^<Di^^^^ 

(7)cl:aiciSSLfco*fcsMilK;U'j7;1I^IU1^14a)^'r>kcp, kcv(*ie(8)(Z)J:5(Cig^Lfro 
[0064] 

[tftS] 

kvi=l.l, k»» = l.l, ki2=0.055. kcv=0.65. kcp=0.67 (8) 

[0065]M8(*ilJtig^fl^coM * ^XT-y^t^(Z.^;^/c^-&CD a^fifif5«^(Dv53.U— V3>$g^ 

i$^tlJ^gfiCD;^7b<|l|30(C:^Lf-^A&^(D«i!l^(DJiJtflJ^^Scfcy^,MtLrl^^ 

Mmh;i/'i7;^^(pIj^^iSltfc<^T?. M8(Cfc»t>SM^^^M<DilJgcoL <0^t:^(7)Eil-eX)^O;j-— /<- 
v - h CD 4^ > ^ » 'JC ^ tt ^ t# ^ C t W "C „ 

[0067]^WJ2. fS5. ^]!ig^JlTlili«h;U^jt^lp]S§;!)M^AP^tL^cli^lcoiNrl5iBJLfcA<, M 

1 2. MMHu-^^j^^iHii^i 4. mM^^ s^^i^tz^^ttj:^. :i^xitm^<Dmm^mm^m^m 

[0068]^»J3. CI(D^BJ<DSlJ<D|IMJlCOLNTM9~Ml3^#R^Uci:A<f,iJfcBJ-r'S)o 1119 

^tmllZ7I^^Hfzmm^(Dmf^Mmw^zi^Lmmm\B\m^maLtz^^<D^^yomx^^.f^ 

n^(Dmm^mim^BA^t<Dmmm^(m*-QA^)t)m(p■r^.^^^zm^(Dmmm^(o1*t:Bit}Lx 

1 0iigft^coi*7bNf>m 1 (7)4iMii^m-^(BAi ^MCTiiM^-^ (col *-coAi ) ^iii 
i9(itti«i^i<7)^iijtst;inia^i^aiLriiiijtis-^coM Rismitmm^QM ^tmtit 
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[oo69]*tc, 21 limi (oiiimm^eMtmiiLmm^oM t<om^m^ieA^ -eM)i3m(i^^-r^j:o 

COM ^mcx^mm^((o2*+(oA^—aiM)^tiiti-r^mm^. 27{tmw}m^(oB:mmwL^m:mr^t 
ttiz (T3+-TF ) ^xtiLxm-i (Dmmitmm^QAi ^^ism^ <Dmml^mm^<oA^ ^tatir^m 

[oo7o]jiXT. ^uiz-Di^xmAo^miz^mi^xmm-t^o m^o ^tm^ <DiiLmMm\B\^25(D^ 
n^^mv^^o mmiztsi^x. 201 ^ti^Lmm^(Qm-QA^)^itmmmLxm^ (Diijtm-^coi*^ 

[007 1 ]miQ<r>^oizmf$,-t^t. m^ (Dmmi^Lmm^QA^ t<ikm.i^'%m-^eM*izit%-t^^'?iz 
mmx^^o 

[0072]Mlll*lB2(7)<4S$IJ^lDlJ^21(7>:?P-V^lll-efe^o lemiCfcl^r. 202(*i4SilM(eA1 

-eM )^ttmmmLxm2(Dmmm-^(x)2*^iiitt^^¥^iykP2<Dmm^xh^o 

[oo73]::^lcMrL<Ol!i^tl^^L^TM9^#BsUd:*^t>i5i0J-r'5>o ^UhJU<7TL A<*D;b^fcii^-t? 
eMA<eAi(cJitJ£-r'Scl:3(cii|fflJ-c#-g)o B^I^izEc7)ct5l::eA1l*eM*lcii^!t■r-2)c^;^lcilJ^$tLi);^)^ 

m.mm^^(r>Ats'^m*-eM )xitu<^ oai-gm )izLfzmm\z'Di^xmBM^^om'ico^m^ 
mm^QAi it±tLxm^ <Di^Lmmmm^25^J^lsm1 (o^mum^m^ ecDwrniz^^j^i^mia 

"^is^QM^iz^Lx^^m^m^^xfi^^-r^is^i^. m^ a>^M<iafi#eAifi^aj&'#fi-^eM* 

iza—/^xy^j\^^^Mftz^otd:m^tt<i:^.--oiiLmim^m^(eAi-6M )<i:(GM*-eM )^hb^L 

t)^mmmw}^m^uz<[,^m2(Dmmm^-o>2*i3mib^^o 

ioo74}mi2itmwim^^m\B\^27(o^a-j^mx^^o ^miz^i^x. zo4{tm3(D^J^^<pm^^ 
3*tmmiumh)i^^m-^TF i:(7)iiM«-§-(T3*-TF )^AtiLxmw}m(o^-^—iy^jM om^^ 
mc. mmmmm^aA^^iiitiT^m^A?^. 205it204.(Diiitix^^mm^mm^(i>A^^^)mmitL 

ioo75mm<D^'?izmmr^z.tizj:-:>x.m^(Dmmmmm^mm^(oA):sLummiiLm.m^QA^ 

^oo76lhJ\y^um(Dm^^tm•^i^LmRU^mmm<D^:t^^^ztt^-t'^ml^(Dx^ 
a)Bmmmit^t^if^o t^lm(D<i^z>lzmmmmm^m27ltm2lZ7ikLtzmmm<Dmmwt^ (Dmm 
mm^mm-t^^^izmi^n^o mmlzhJi.^Bmmmmm^m^ ojSLiSM^mmmmm^9it't 
n^ii.m<ohj\.<7mmmm2:sLif^mmm3(ommmm^mm-r^^o\zmi^H^oZ(ot^i^ 



mt. ifLmm'^m^eM*i}^ihmmi^Lmm-^eA)^x(Dmmmmz-^r^o mmiz. i^Lmt^^m^ 



QM*t^h>^fznmuwi3(DmiiLmiB^eL tiiLm^a'^m^QM*i3^ih^tzM.^^mum^^9<Dtiiti 
(Ei7F-a-r)ii-sjL. ^5s^i^eM*7t)^f>m1^^ftE3cD5l^is^t■^eL ^^xoBmmmt. MJi^ 
iB-^m*f3^h^mmitmm^(m7ik-^^)^x(Dmmm^iz-WL-t^o Ltzt^-ox. -iisJi^ft-^eM* 



[0077] 
CIS9] 




kp,kvi(S*+wz») 



kcp+kpikvi 

hWs' 

Ju 
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[0078] 

_ kpikvi<*>2 

[kcv+k*i , i kcp+kpikvi ^\ , kviwz^ kpikvi t 
; +c»>sMS'^H + w^M 

(10) 

[007 9 toe, COS . coZ ltmv^(0^{3)^i4)vm^H^o^(.9).-^('\0)lZ7jkLtzBmmmGPM, 

[oo8o];:*jic. :l(DmM^zts{f^mmm(Di^Lmwmmmtm3llZ7JkLfz^^^<Dmw}mcoi^Lmmm 
[0081 ]s-r. mmitmv!^(o'^^(Dmwim(DiiLmwmi^miz^i^xiiLmi^^^7.^yzfm^^ 

[0082] 
[illl] 

ki.i=0.14, kvi = l.l, kpz=0.I4, kv2=l.l, k, 2=0.065 ( 1 1 ) 

[0083];^|C. 11133 - (b) li. J^;^14^±lf ^/ctolC#>rV>$ie ( 1 2) (D^^iZ^^Ltzm-^X^^ 

[0084] 
[|gj12] 

kp,=0.37, kvi=5.4. kpt=0.14, kv» = i-l, k,z=0.055 ( 1 2) 

[oo85];:>;(z. :i(omMiz^n^mw}m<D^j^mm^m<Diy^-Li^—iy3>mm:^7ikro ^wmmm 
(D¥^>ltm7^<Dm^(Dmmm(Dmf^mmmm(Dm'^tmc<^(^z)(OJzo^zm^Ltco^tz.m 

[0086] 

kp.=0.37. ky,=5.4, kpz=0.14. kva = l.l, k, 2=0.055 

kcv=-3.3, kep=0.4 (13) 

[0087]Ml3(*<4«m^eM*^Xi--y^t^|Z.^^fcii^(7>g:|lfSlt^^(7)v5zLb-v3>Sg^^^ 

■tmx&^om33-(b)X7r^Lfz<iz^iz^'i}t^mmxit^mm^^(D^^>ii)<^^^ 

y5i3<m23iz7j^Ltz'^^<ommm<Ditmummm<kf')i,mtixi^^:itt<M^^o ^hiz. mmmm 
Bwx^ti^m(Dmmtml^t(DLt)^mmx^td:l^t<z(Dmmlz^'oxi^Lm(DWLmm^<^^^ 
ioo88iiu±<Dj^'?iz. m^^JSl.lfi^Lm%im'^m^=bo^ffza)xi^Lm(ommmi3<■^mlztJ:^, 

iz'^\nz(ox. "E^jimo^-om^tm^fj^-DM&mzx^^o ^tz. mmH\.<?mM^^^Bn 
[oo89]^j6^j4. jsj. mmmsxitnmHi'^mM.mmm^m^Htzm^iz-oi^xmmLfzt^. m 
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^oo9■\mtz.3^^tmM-^7(Dthtsx'^^mmm^(.(iiA■i-(oM )ts^w^:ymjE^m29(Dtiiti 
^mm^i—i^^m^mjL*^A:hLxm2(Dmmmmm^coA2^ihti^^n^mm^nm^^. 33 

7CDai :b-r?fc-&ilJtteM (coM*-o)A1 ) J:U>V>^^iE#IS29CDtti :^I•T:fe^kV1 ^ A:^ 

LTissteM (coM*-<oAi ) t^m(i^^i-^^o^zm^ <D^-Jl^<7umm^^^ ttT^^A (Dm^Mm]si 
[oo92]^<7)^fe<7>i^)f^(z-^l^rl*ll^^B^J1 tmcx^^<Dxmm\t^m-r^o un. nmh)\^<7mu 
ioo93'i:x\z^^(ommm'^mm-r^omi5itm2<Di^f^mm^m3'i<Dmmmx^^o2oe\t'f 

07(i^ti^'ti. y-r>i^iE^IS297b^t>^iE>yV>kV2^^l;kI2A<-^^iiH>S<!:y-r>;b<MI/T$;f^'S)o 
[0094]^(Dfte(7>iil^lillWJl(DM6T^*Ltcl|2(DjiSf«JPlp]S&8i:|5)i:rfe^a^ 

[0095]Ml6lcm2(Dft^^^^i1tMlElj^32<7>||»J$^-ro 209(i»^^V>;{)<(1 /JL* )(7> 

«:^^STfc-5)oW^^^209(i>r^— v^|5]^I5lJ^28A^^fJTfc'^»:M^^^M 

ioo9ei^(om(Dmw\tmmm^(Dm3X7r:Uzn^^mmm\Bin9tmcx&^(DxmBMit^^ 

[0097]Ml7(cmi (DiiJt^J^[H]S&33(7>||]li6^j^7F-ro 21 0(±y>r>kV1 CO^^^H-Cfc-So O^lgl 
112 1 0li>rV><^iE^|g29 A^t>tryc'^i:y-r>kV1 A^^^ 
f^liHWJl (7)M5-e^FLfc||1 CDiSJg$lJfS|lIiI£Sl 6*5:|Bli:-efei)CD-el5feBJ(i*IB§-r'g)o 

[oogsJMlsictSitHu-i^-^^Sj^sscDllJg^j^i^-ro 21 1 it^-Cykcvom^^. 21 2(i»:b^ 

yy>7{)<kcp(7)ii^^s-cfc^o ^i^i&^2i 1 ^s^z^m^A^2^ 2it't^'eti. f^iymiE^m29t^p> 
tz^mh)l^<?mmm^^^tmcx&^a)xmm{t^m•t^. 

[oo99];jfeic. vA'l5l^Ipl^^&28(D||^fe^jlz-^l^rIjiB^-r^o MiQfi^':^— va'Ih|^IhIS&28 

^^^ts]S§. 21 4liiS^iiSAco<!:41t4fi^ST <!:(D«$ai:^-r^^^?|-Cfe-5)o ^fz. 21 5(i^W 

^2i4(oaj:^ici»53^>r>i'>Kj $^l:ra:b^^^«5)*§f.»^^^215(7)ti^:^<bfeii7t)^l:i6is^^*^ 
fzM^mm'E^)i^-(-)—iy^(o^j}mi^jLo^ '^'kWL-(-^—iy^m^m.jL*^iiiti-r^mw-^x% 

[0100] 

[IS14] 
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J*<J.. <Dm^ 



T*>0 ^«?>tf Aw>0 
T_*<0 tji^^it Au}<0 



(14) 



Jl*>Jl CDJ#^ 



T*>0 Aa><0 

T,*<0 ^C«otf A<o>0 
[01 01 ]5t (1 4) A<j5g35:r^7t)Nt>s ^ttfi-^^^Hll&ZI 31*. :^14ffi-^ST ^^J^lii^ (1 5) (CLfc 
[0102] 

[iJ[i5] 

T * > 0 ^jT^lf St = 1 

T,*<0 St=-1 ..... (15) 

T* = 0 Jfc<^tf St =0 

[01 03]za)«!:#. W^^S§21 5(7)A:^<t#Aco-ST ttiCd 6)(7>J;5(3Jti:-§>o 

[0104] 

[IB[16] 

J*<Ji. AwSt>0 



Jl*>Jl CDJl^ Aa>«ST<0 



(1 6) 



[OlOSlLtrA^oT. xe(16)J:y.«:b^§|215CDttJ;bliJL*<JL(7)ii^fiJi*DL. JL*>JL(Oii 

[01 06];:5;(z. Y^>miE^mz9<Dmmmiz'oi^xmBM-t^o n^mummmmszcD^^-iy^rj 

it(17)T?S$;tX'&o 
[0107] 



[0108]xe(17)(D^#14:^^ie<D#^(D^tft^t#<tt--g>C<blzJ:y.e«<DS:^ffijt.l^^^ 
r*^^o^.^(17)<D«f#i4:^g5eCD#]S(7>^^^xC(18)a>cfc3lCa2, a1 . aO <h*5^, Hi (DitJt 

^#t);|^'So 

[0109] 
[|Sf18] 
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k.cv+ kvi 

— =a, 

Ju 



k.cp 

-+ Ws — a I 

I M 



77"^"' (18) 

kvi 



■0>z'=&o 



[01 10] 

k VI = ai 



kci.=Jii (ai — <ua") (19) 



[0111]fcf£L,coS .G)Z l±^H^tl5t(3),5e(4)TFa$;K'5o 

[01 1 3]*f-. m2(DjiJg*IJ0iPl51S&31 W^^^VNl, kI2liiC(1 9) (cJ:oT^#^tlyt>^>r>^ffll^ 
r. ^J^(^5e(20)a)J:d(3^jEmi*e}:l,^o 
[01 14] 
[^20] 
kvs=kvi 



k,a=0.1 



(20) 

kv. 



J- +J* 



[01 1 5]m±(7)cfe3lC. %^ (7)i$JtflJ^lHl£S33<DyV>kV1 . ait^«*IMlHlSS32a)»^^^V>i 
/JL*. ||2(7)ig^*lJi4p[H]SS31(7)>f'r>kV2, kI2&t;iSilh;U'l7;1I^I51j^35(Dy-r>kCV. kCP^ 
'tiX'e^miEmit. nmmmO^i—iy-^JL fj^^^itLtzm-^V^b. -^(DUS^^^oJc^fcLf- 

[01 i6]^Mj6. :i<omm<Dmmm^m2v^^mLtj:t)<i^mm^^o mz^ itmQi^^i^x. 

M*-QA^)t^'i>mlE^m36(Dtiit^x^^kP^^AtiLx^mmmeM*-eA^)tm{i^^■r^^5U 

e(Dthtixh^kP2iz&'^i^xitmMm(QA)-eM )t)m{i^^r^<i:otd:m2(D^f^im^^tiitir^m 

2<Ditmmm^mxh^o't(Dm(Dmmwmiz^i^xitmmm2ts^i^mmm3tmcx^^(ox 

mmit^m-t^o 31 . 32, 33itmmm3tmmizWiwr^(Diti^o^xi,^j:i^o 

[01 i7]i.uT, f^>miE^m3G(Dmmmiz'Di^xmmr^o nmmmmm^^9<D-(i—ly^'J 

[01 18] 
[1^21] 
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(2 1) 



[01 1 9]^#14:^lije(D^3S(D^^^tt^tt-^c«i:iCc^y. ftS(Dgii(Sj;5^^#^c<!:A<r'^^ 

[0120] 
[^22] 
kcv+kvi 

"^t;^ — 

kcp+ kpi kvi 



— +cos^-.a. (22) 

kp I k V) (*>2^ 
j =ao 

[01 21 ];:^|C|g1 (DiiJg$IJfflJ|H]S&33(7)>!f'r>kVl , mi (D<ia$IJ^I5]S&37(D>f-<>kP1 . ^^u*liit 

[0122] 
[^23] 

Kvi = Ju 

^"~ir (23) 

kcv=JM I at ——-I 

kcp=JM I az — u)s* ] 

[01 23ym:i%mm&^Wlm^32.<r>mi^*f^l^^ /jl*!*, 'T^^— v-viHi^iD^28(7)a^jL*^-e 

[0124]*tcs ll2<D<iS$lJ^lEl£S38(0y-l'>kp2&U:||2(DiiJgflJ^|HlS&8<Dy'-l'>kV2, kI2(i. 

Ie(21)(cJ;or^#t>*^fc>b-v>^ffll^r.#lJ:^^^^(24)a)cfc^lc^#JE-rtLl^J;t^„ 

[0125] 

[^24] 

k v»= kvi 

0-1 kJa 
ki2= 



kp2= kpi 



[01 26]Jil±<7)ct3lC. mi C7)<]ifi$lJ^[p]|^37(Dy-f >kP1 . %A (7)il^$IJ^Ip]{?S33CO>!7-V>k 

vn :^^^^ttEiiMiE]ss32(DW^^y'r>i/jL*. m2(7){iM$ij^^[Eii^38(D>f-r>kP2. m2a)iijg 

$lJf4p[HlS§31(D>b-V>kV2. kI2Smii»K;U^;1l^lE]|^35a)'tr-l'>kCV. kCP^^H-T+t^^jE-rtl 
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i^<om2a)M^^m.im^QA2^mctzMmm■^(eA^—eA2)^iiit^r^mu^x^ho mz. 42(i 

mmm^^mm^eA-i tmzo)mMi^Lm.m^eA2t<Dimmm^(QA i —qa2) ^xti Lxmmmfs. 
im^(iiC^tiitir^mmm&^w.\B\^x^^j^ :l(Dmm^J§:m^(i>c^mu^43lz^l^xm^(Di^L 
M$ij^is}K25(7)m:^«-^(oi * tm^^ztiz^^)m^^^MiiLmm^QA2t<mioimmitm.m^ 

^A^ lCait^t-e#^cfcaicL/-^,CD-efc-i>o 41 (i«^^)^^S^lHli^27A^^<7>m1 CD^^iiJtft^coAl t 

^o^28]mz^^t'^^w^mW:mm^4o<D^'ayomxh^o mmiz^si^x. 3ooit\-)u<7m-^TF^ 

AtiLx^i—i^^jL*<D^^^^>(:^tLxm'^Lxmmmfkm^a>A2^ihtir^m'A^.30Mt 

^^m^mE^(xiA2^m'^Lxmmi^Lmm^eA2^ihtsr^m^A^x^^o 

[01 29]^*fr. M24li^gith;U'i7;1ll[I5]S§41 (D^ UyOmX^^o I^EllCfclNT. 302(^^1 C?5*I 
jlii^ft^coAl ,hi|2<DliMil Jg«-§-coA2 ilMffi-^CcoAl —coA2)^ A :b Lr>trV>KC1 Tli*^ 

[0130]$/c>M25(iM11il]^j^^Is]SS42(7)7^^P'V':7|ilT?fe'5)o |5]|l|(C^3l^T. 303(i||1(7>m^ 
<4«fl-^eA1 «!:m2(DliMi4Sfg-^eA2<»:(DiiMfI-§-(eA1 -eA2)^ A ti LTy-r>KC2-eiii|iiLrco 

^o^3^^zmm^t^:ltlz^^J.Mmmmx^±r^mmmw}^mur^^ti3^xp^. 
^o^32m^z. ^Kommz-Di^xmzz^^mLut^ibmmr^o nm(Dmmiz^^jnm^mmm\Bi 
!^40A^«=>^7)m2<DMM<ia«■§■eA27^l^^^^k^>s<t. mmmmm\sim27t)^i^(om^ (ommi^Lmm^^ 
eAi tM^mmmmm^^i3^i^<Dm2<Dmmitmm^0A2t\z-rM<^c^. m^\t. <Dmm 

iiSm-^eAi ^^J=tm2(Dmmikmm-^eA2t<:K^<tMt. M»^44(cfcl^r. mi (7)tIMi4S 

m^eA^tM^m2(omm^mm^eA2i3<mci^H. mmnmeA^—eAz^^^tntitsti^o ^(om^- 
^tmmmmmM^m2^z^l^x. f^>kC2xm^^^. mmmmm^(oc^ih:hr^o cicDMit 

c*:yiSg$-Mi:^o c(7)fe-^(imi cDMtij^[Hii^i 6(cfcLNT. mi <ohji^<7m-^Ti^iz^^Lf' 
±xmmm^m^^27izm^-t^(r)x'i^^x^^o M<om^=bmmu<DxmBM^'^m-r^o -ecD 

[01 33]j.a±. ±U(Dmmz^isx{t. mmhji^'?mnmmzifxtj:<mmmmmn\B\m^n^L 
tz<Dxn^^mx^±r^^mmw}^mu^^z.t^<x^.M^xMmmuikmpmt><-^mizu 

[01 34mmms. mm^tmzzlz-(-^—iy^m^\Blmt^^>mlE^^^^i^1}QLfz\Blm0yay<7 
mx&^omm\z^i^x. mzit^cw^x7jk^Hfz=b(Ditm-tL<itmmtiit(o^7jk-ro 3o\tm 
'l(Dmmim^(iiA^t^yiim^f^^lh^fy^i^(Dikm^f^m^oiM^mcxmmm^M^ 
r^mMm. 28 lite^iM-^ccoAi -coM)^ A ti LX'^^munm\B\m<o^-)—iy^r^mm-r^-(i— 

^^'^^^^^.36it-^—iy^'\sl^\Bim28f)^i^(D'<i-—iy^mmim^JL*^XtlLX^m(D¥-(>^ 

>^lE^m6t^h><okC2m^^z&':5l^xmmmm^u^^47(D^^-^kC2^mlEr^ztt)<■p!m 

[01 35im27itn^mmmm^4-5<Dyny':pmx&^o mmiz^i^x. 304.it\-ju<?m-^TF^ 
xtiLx-(i—^^^'jL*(D^^^^^>tLxm'ALxmmmmm^<oA2^iiitir^m'^^. 301 1* 
mm^fkm^ciiA2^m^ALxmmi^Lmm^eA2^thtlr^m^^x^^o ^tz. ^'^-v^JLli^:^ 

— p] ^ 0 S& I z ci: [Hi ^ 7{)<BJ t^-efc o 

[01 36]_^fc, mzQitmmhji^^mw.m^46(Dzfoyomx^^o mmizt^i^x. soeiimi (Dm^ 

MitS^M^coAl <i:m2<7)mMi$Jt fe-§-Q)A2<»:(7>MMiI-^(a)A1 — a)A2)^ A * LXy-OkG 1 T: igijii L 
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[0139]' 

[ia25] 



Gpm — " 



Kp,Kv.(S='+a>z'') 



(25) 



[0140] 
[IS26] 

Gpl=- 



Kp iKv 1 tJz^ 



(26) 



[0141] 
[l»27] 

Kp,=fl.37. Kv.=5.4. Kp2=0.14. Kv2=l.l, Ki2=0.055 

Kc, = -3.3. Kca=0.074 



(27) 



[0142] 
[^28] 



(28) 



[0143] 
[1^29] 
Kci + K V I 



Kvi (Kc2+Kpi) 

Kvi u>z* 
= a 1 

Kpi Kvi 



+ fc)s*= a2 



(29) 



[0144] 
[IJJI30] 
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Kpi 

a 1 




(30) 




[01 A-sizcomm^^t^^tiz^^)^ M.mmmoy^i—iy^fi^^^cDm'^'^mB'pizmt-r^^o^j: 



tmmmzmm^n^h)\.^Bmmn<Dmmi^m\-)uo^7T^rmmmm\-Jl^<pm^t(Dimmm^^ 
mmmmizmti\-ji^^Bmmm^^Lx^mtH^nmmm<ommmm^7jkrm2<oi^mi^^ 



m^^. hji<7iiimmnm:m\Bi^miz^4>wcmijm^{z'fT^j:?i^ «&*<fcyt,iE?ii^j:fiSA<m^a>B# 

m\^^zm^x^^tl^'bi^J}^tttlz^^^^t^^m^lzMLx^—/i—iy:r—^^■>(ymWii3mi^^ 
i^m!twj:m^p\mt<mmx^^ti^'^i^^t}<h^.> 

mikmiM^toimmm^'^xt^Lxm^ (D^fkm^^iiits^^m^ (DiiLmum^^^t.-mum-i (D 

iE^'^AtiLxmtim^<Dmmi^Lmm^t)mtii^LmiB^m^^^zil^iLxmmom^n^^mr^J^ 

'7m^Jlm^mmm^zmm^^^i-Jl^<pBmmm(DmmmmH\^<7^7ikrmmmm^)i^<7m^■^ 
fiMfi^^A:tiLTmiemi <Dmmmmm^tm^ <Dmmitmm^^ihtsr^mmim=E'rjiyt. m 
timmBmh)i^<7m^'^AtsLx.mtimmmizmtih)\^<?B:mmm^'rt-Lxmm^ti^M.^^m 

(ommmmm-^tmtin.^mm^^ji-t^i^<Dm2(omm^is.m^t<Dim^m^^xtiLxmtm 

^^n=E'T)ui3^i^(Dm2(D^^mmmm^<DMmm^^xtiLxmm\-ji^<7m^^iiitsi-^mmhJi' 

tii^.'iS^^>^^}^iEWsi{^t<p!^'^(Dmmmzm'^xthfz[ixts<^^m(DU^ 



[01 51 %3(D%mz^jci\t. mlb«^T^;^A^ib(Dm1 <jy^mmm.m^tmM^(r>mm<om 



[0146] 



[0148] 
[0149] 
[0150] 
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)\^t-^h<Dm2a)mmmm.m^(Dmm:m^^AtiLxmmh)i^^m^^iht}r^mmhj\^<?mnm9i 
(DimmE^^x:hLxmm^mm^^tii:h-t^^mmi^mM.^^^m^.z<ommmm^M^^ 

m^t\zm'^i^xmumw}m'E7')i^jnth'ji^<7um^^^pm-r^<Dx\ n^mm<Dmw}^nM 
L. mmxmmmtfitm^mt}<-5jmiztj:^ti^o^^t<h^o 

^mm^m^ih(D^i--iy^\5i^m^iz&':si^xmmmm-:^w.^$^<D¥^>^miE-r^'f^>^iE 
^f^^i^xfz<Dx\ n^mm(D-(i—iy^t<^^(Dm-^'^m$i^izmfr^^otiim-^x=b. mm 
(Dfit^^n^^m^tz^mum&^i^tiiLmum'Srn^^ti^otdi^t^h^o 



[Ml] zo)mm<D-mmm^7jkTya^><7mx^^o 

[M2] mm^. hj\yC^iimmnis^unmmmt)^i^td:^mm^(Dmf^^7r^-rmxh^o 

[M4] :i(DmBM(Dmm\-ji^omw^m^(Dyav'^mx&^. 
[M5] z(D^BM(Dm^(Dmmum\B\m(Dya-J^mx^h^o 
[M6] z(o^BM(Dm2(D^f^m'i^^^o)yn^:^<pmx^^o 

[117] Z(D^BM(Dh)i'<pMm\Ei^<Dya^:j<7mxh^o 

[M8] Z(OmBM<OmW^mBM-r^fzlSb<Diy^zLLy—iy3>^^^7jk^mX&^o 

[M91 m±iz7jk^i^tzmmm(D^}^mmm\ziiLmMm^^^nixiLfzm^(Dyn^:/<pmx&^. 
[mio] z(DmM<Dm-\<DiiLmMm^^<oyn^:j<7mxh^o 
[Mil] z(DmBM(Dm2<DiiLmmm\B\n(Dya'y^mx^^o 

[M12] C<D^BJ<7)mib^^IMlH]l^CD73^P^:/<7|llTffe>So 

[M14] mnztsi^X'i-f—i^^m^mmt¥^>miE^m^muLtz^^<Dzfn^:^^mx^i>o 

[M15] C(7)^BJ(Dm2(7)ig^fljtSp[H]S&(7)7?'P'V^|lI-efc>§)o 

[M16] :i(DmM(Dn.mmmmmmm<Dzfay<7mx^^o 
imiri z<DmM0)m-\(D^m^m^m<Dyn^y<7mx^^. 

[M18] c<Df§B^<7)|iith;u^lE]£&(D«iJ<DSIMJ^^-r:^'P'>'^ia-cfc'5„ 

[M19] :lO)^BM<o-(±—^^^rm^^^(ommmt:^^ya^y<7mxib^o 

[ 1^20 ] C(7)^B^(7)^':f— v-v|5)^lD]S§cDSb^^(7)|jfcB^EI-efc'&o 

[M21] MQlCfcLNT. 'ii—iy^'m^^mtf-(>mjE^$^^maLfz^^(D^ny^mXh^o 

[M22] M9icfct^T. ^IM<iail-^eAi(c|iii;^»:^]!iSLfclHJS8(D::fP':/'^lll-efei>„ 

[M23] n.mmmmm^^^o<Dzfny^mx^^o 



file://C:\Docuinents and Settings\PasosY\My Documents\JPO\JP-B-3214270.html 



6/15/2006 



JP-B-32 14270 



Page 22 of 3 5 



[ 1124 ] mmhJV'pmw.^^4^<D■Ja-J<pmv^^o 
[ 1125 1 mm^^^um^42<Dzfn-^^mvh^o 

[ 1126 ] M22IZ-r^-v^|^^Illl^,hy>r>i^jE^IS^aiJnLf-Iil^<7>3fP-y^llT'fe-5o 

[ H27 ] nmmmmm^^A.5(oyn^:^^m-Qh^o 

[ 1128 ] *ii«h;u^;1ll[lali^46CD^p->^ll-efe^o 

[ 1129 ] fillii^Jt;1l^lHl^4707^P'V^llt?fc'§)o 

[1130] '^^(Dmw}^(Dmm.ummm<D^oy^m-^h^o 

[ 1131 ] |!£3l5<7>mi!l^a)<ia^J^^B<7):?^P'y^ll-efe'i)o 

[ 1132 ] %^(DmwiWt(o^j^um-^m(omif^mBM-t^tzi!b<Diyn.s.iy-iya>m^-Qh^o 

[1133] tie^a>Sil)^cD<iM*«J^3p^B(Dil!if^^l5iBj-r-5fci^><7)i>3.5^— v3>$gmT?fe-5 
[^-§-a)|jiB^] 

1 mmm. 2 h;K7iE^#m. 3 4 iijt^ai^s 5 K^u-^fij^^is. e imn^. 1 Wl% 
8 %2.(D^j^wmmk. 9 M^5^*«^tMiHiss, 1 o Y')\^^'mMmmmwk. 11,12 ^wn. 
1 3 mmmmm^^. 1 4 ^iith;i'':7;ii»[pii^. 1 5 wm.^. 1 e mi oitjtfij^iEiss. 1 7. 1 8 m 

19 fiSiilt^tb^. 20 MffS. 21 m2(D<4SfiJffll[HJl^. 22 ilQff^. 23. 24 M^S. 2 
5 mi a)feS*»Ji»lHlSS, 26 27 mi!l^^^lHlS&. 28 >r-^-v^|5l^(p]SS. 29 >rV>^ 

je¥is. 30 31 %2.(D^m.vmn^. 32 M^^^ftg^Mini^. 33 mi (D^'^um^^. 

35 M11h;U':7;1|^I5];^^ 36 >rV>f^iE¥^IS. 37 mi <7)MfJ^lH]SS. 38 m2(D^m$lJ^Ii]i^. 
39 40 Ml|Sr^«4IMlH]S&. 41 MMh^U^jlimiHll^. 42 liHi^^jHWlsIi^. 43 JjD^ 

44 45 ^<gf^M1=IMlElSS. 46 47 Mlti$Jt/1IWl5]S&. 50 M 

^§1. 51 mi (Dit^fij^mss. 52 mmmmm^. 53 m2a>ii^$ij^iH]s§. 54 mm.^. 55 
jp^^. 56 57 mi <r>^m.msmm. 58 ^t^i^iiMiHiss. 58a, 58b 59 Mm 

|§.60 m2(7>i4M$«JtPlHi;^,61 *PS:||.62 M^H. 101. 102. 103 i^^ll, 104 ^IfcSI. 1 
05»53^S, 1 06 AQ^^. 1 07 W^^. 1 08 ^ift§f . 1 09 1 1 O 1^^%^. 1 1 1 ^ifeU, 1 

1 2 «ij;E^tb§|. 1 1 3 «»JtSPlHlii&. 1 1 4, 1 1 5 M»^s 201 , 202 204, 205 ffi^i" 

206 ^m.^^ 207 . 208 ^JQSL^, 209 21 Ofi^lSII> 21 1 ^WM. 2.\2.W:if 

^.213 iJO^H. 21 4 mm§§. 21 5 S^i-SI. 21 6 *Pm§l, 300 301 302^1* 

303 %.mMo 



[ 112 ] 




[ 113 ] 
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114 r~~ 



,101 



,13. 



J to. 



102^^0 



Kf 



115 



JTS 



9 : 




10 : 




13 : 




101 : 
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